ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs

Mar. 24, 2010 Bel Power Inc., a subsidiary of Bel Fuse Inc.
ORXC-75TD3x RoHS Compliant PRELIMINARY Rev.E
e Isolated e  Output Over-Voltage Shut Down
e Fixed Frequency (350 kHz) e Over Temperature Protection
e High Efficiency e OCP/SCP
e High Power Density e Remote On/Off
e Low Cost e  Output Voltage Trim

e Input Under-Voltage Lockout
e Class 1, Category 2, Isolated DC/DC Converter (refer to IPC-9592)

e UL 60950-1 - - Edition 2 and CSA C22.2 NO. 60950-1 (2nd ED.) and
IEC 60950-1, 2nd ED Recognized

Applications

o Networking

e Computers and peripherals
e Telecommunications

Description

The ORXC-75TD3x series are isolated dc/dc converters that operate from a nominal 48 Vdc source. These units
will provide up to 77 W of output power from a nominal 48 Vdc input. These units are designed to be highly
efficient and very low cost. Features include remote on/off, over current protection, short circuit protection and
input under-voltage lockout. These converters are provided in an industry standard package.

Part Selection
Output Voltage Input Voltage Max. Output  Max. Output Typical Model Number  Model Number

Current Power Efficiency Active Low Active High
3.3Vdc/1.8 Vdc | 36 Vdc - 75Vdc 15 A 7TW 90% ORXC-75TD3L ORXC-75TD30

Note: Add “G” suffix at the end of the model number to indicate Tray Packaging.

Part Number Explanation

~lo
(NJ )
(6]
w

XC-751 D3 x

3 4 5 6 7

1---Through hole

2---RoHS 6, change “R” to “7” means RoHS 5

3---Series name

4---Series code

5---Input range (36-75V)

6---Output voltage, Dual outputs

7---Option, “x” of the model part number to be 0-9, A-Z, which will represent the special request of
customer.
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ISOLATED DC/DC CONVERTERS

48 Vdc Input

3.3Vvdc/15 A, 1.8 Vdc/15 A Dual Outputs

Mar. 24, 2010

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Absolute Maximum Ratings
Parameter Min Typ Max Notes

Continuous Input Voltage -0.3V - 80V

Input Transient Voltage - - 100V 100 mS maximum
Remote On/Off -2V 18V

I/O Isolation Voltage - - 1880 V

Operating Temperature Range1 -40 °C - 125°C

Ambient Temperature -40 °C - 85°C

Storage Temperature -55°C - 125°C

Note: 1. Measured at the location specified in the thermal measurement figure. Maximum temperature varies
with model number, output current and module orientation.

All specifications are typical at 25 °C unless otherwise stated.

Input Specifications

Parameter Min Typ Max Notes
Input Voltage 36V - 7BV
Input Current (no load) - 70 mA 100 mA
Input Current (full load) - - 25A
Remote Off Input Current - 9 mA 20 mA
Input Reflected Ripple Current } 10 mA 30 mA With simulated source impedance of 10
(pk-pk) uH, 5 Hz to 20 MHz; use a 100uF/100 V
I(?r;;)]it) Reflected Ripple Current i 2 mA 4 mA ;'Zit’fgiyggoci\a?'tor with ESR = 1 ohm
I’t Inrush Current Transient - - 1A%
Turn-on Voltage Threshold 31V 33V 35V
Turn-off Voltage Threshold 28V 30V 32V

CAUTION: This converter is not internally fused. An input line fuse must be used in application.
Recommend a fast-acting fuse with maximum rating of 5A on system board. Refer to the fuse
manufacture’s datasheet for further information.

Notes: 1. This converter has internal C-L-C (0.47uF-2.2uH-4.4uF) filter.
2. All specifications are typical at 25 °C unless otherwise stated.

Output Specifications
Parameter Min Typ Max Notes

Output Voltage Set Point
Vo1=3.3 V 3.24V 3.3V 3.36V Vin=48 V, lo=50%Load
V02=1.8V 1.76 V 1.8V 1.84V
Line Regulation
Vo1=3.3 V - - 10 mV
Vo02=1.8V - - 10 mV
Load Regulation
Vo1=3.3 V - - 20 mV
Vo02=1.8V - - 20 mV
Cross Regulation
Vo1=3.3V - - 15 mV
Vo2=1.8V - - 10 mV
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ISOLATED DC/DC CONVERTERS
3.3Vdc/15 A, 1.8 Vdc/15 A Dual Outputs

48 vVdc Input

Mar. 24, 2010

Output Specifications (continued)

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Parameter Min Max
Regulation Over Temperature ) ) o .
(-40 °C to 85 °C) 0.02%Vo/'C
Output Current
Vo1=3.3 V 0A - 15A
Vo02=1.8V 0A - 15A
Current Limit Threshold
Vo1=3.3 V 16 A - 26 A Hiccup Mode
V02=1.8V 16 A 26 A
Ripple and Noise (rms)
Vo1=3.3V - 10 mv 20 mvV 0 - 20 MHz BW, with a 1 uF
Vo2=1.8 V - 10 mV 20 mvV ceramic load capacitor and
Ripple and Noise (pk-pk) 10uF tantalum capacitor at
Vo1=3.3V - 40 mv 80 mv the output
Vo2=1.8V - 40 mV 80 mV
Ripple and Noise (pk-pk) over all operating input
Vo1=3.3V - - 100 mV voltage, load and ambient
Vo2=1.8V - - 100 mV temperature condition
Short Circuit Surge Transient
Rise Time
Vo1=3.3 V 8 mS - 12 mS
Vo02=1.8V 4 mS - 6 mS
Turn on Time
Vo1=3.3V - 70 mS 90 mS Enable form Vin and ON/OFF
V02=1.8V - 70 mS 90 mS
Overshoot at Turn on - 0% 5%
Output Capacitance
Vo1=3.3 V 0 uF - 5000 uF
V02=1.8V 0 uF - 10000 uF
Transient Response
25% ~ 75% Overshoot - 100 mV 180 mV
Max Load i i -
Settling Time Vo1=3.3 V 100 uS 150 uS
75% ~ 25% Overshoot - 100 mv 180 MV | gi/dt=0.1 Alus, Vin=48 Vdc,
Max Load Settling Time - 100 uS 150 uS External 10 uF Tantalum Cap
25% ~ 75% Overshoot - 90 mV 160 mV and 1uF Ceramic
MaxLoad | Settling Time |, . o, - 100 uS 150us | CapTa=25°C.
75% ~ 25% Overshoot ' - 90 mV 160 mV
Max Load Settling Time - 100 uS 150 uS

Note: All specifications are typical at nominal input, full load at 25 °C unless otherwise stated.
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs

Mar. 24, 2010 Bel Power Inc., a subsidiary of Bel Fuse Inc.
General Specifications
Parameter Min Typ | Max Notes
Efficiency 88% 90% - Vin =48V, full load
Switching Frequency 300 kHz 350 kHz 400 kHz
Isolation Resistance 10M ohm - -
Isolation Capacitance - 1500 pF -
Output Voltage Trim Range _ Trim1 (Pin A) trims 3.3V output and
Vo1=3.3V 297V ) 363V Trim2 (pin6) trims 1.8V output
Vo2=18V | 162V - 1.98V P ' P
Over Temperature Protection - 125 °C -
Over Voltage Protection
Vo1=3.3V 39V - 5V Latch
Vo2=1.8V 22V - 28V

Calculated Per Bell Core SR-332
FIT 540 (Vin=48 V, Vo1=3.3 V@12A, Vo2=1.8
V@12A, Ta = 25C, FIT=109/MTBF)

Dimensions
Inches (L x W x H) 2.3x1.45x0.427
Millimeters (L x W x H) 58.42 x 36.83 x 10.85
Weight - 30g -

Note: All specifications are typical at 25 °C unless otherwise stated.

Control Specifications
Parameter | Min Typ Max | Notes

Remote On/Off

Signal Low (Unit On) . 2V - 08V The remote on/off pin open
Active L . ’

Signal High (Unitoffy | e =% 24V : 18V Unit Off.

Signal Low (Unit Off) . . 2V - 0.8V The remote on/off pin open
Active High - ’

Signal High (Uniton) | ~C V& ™9 24V - 18V Unit On.

Current Source - 0mA - 3mA
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ISOLATED DC/DC CONVERTERS
3.3Vdc/15 A, 1.8 Vdc/15 A Dual Outputs

48 vVdc Input

Mar. 24, 2010

Output Trim Equations

Bel Power Inc., a subsidiary of Bel Fuse Inc.

Equations for calculating the trim resistor are shown below. The Trim Down resistor should be connected
between the Trim pin and Vout pin. The Trim Up resistor should be connected between the Trim pin and the

GND pin. Only one of the resistors should be used for any given application.

Trim for 3.3V output

Vou1 [ Vout1
Trim2 | Trim2 |
Rtim_down
module module
%Rﬁrim_t.p

GND GND ——

Vou2 — Vout2 ——m
Vout(%) 10 9 8 7 6 5 4 3 2 1
Rup (K Q) 1.80 3.98 6.70 10.20 14.87 21.40 31.20 47.53 80.20 178.20
Rdown(K Q) 2.23 4.94 8.33 12.70 18.51 26.66 38.87 59.23 99.95 222.10

2) Trim for 1.8V output
Vout1 [ Vout1 -
Trim2 Trim2
module .. | Ririm_ up module .
Rtrim_down

GND GND ——

Vout2 [——— Vout2
Vout(%) 10 9 8 7 6 5 4 3 2 1
Rup (K Q) 0.00 0.72 1.62 2.78 4.33 6.49 9.74 15.14 25.96 58.41
Rdown(K Q) 0.00 0.88 1.98 3.40 5.29 7.93 11.90 18.51 31.73 71.39
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs

Mar. 24, 2010 Bel Power Inc., a subsidiary of Bel Fuse Inc.
Efficiency Data
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Thermal Derating Curve (continued)
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Startup & Shutdown
Rise time
Tek Run f i} ] | Trig?
ﬁ
: / : : : ] chiRise
: F : : : 4 7.876ms
::: / Ch2 Rise
: f:: : : o] 382ams
P- ! SRR
Chi ;.00\/ Bu.l 1.00V &M 10.0ms EA Ch; x 52.16\/

12 Feb 2009
o+~ 0.00000s 09:53:45

Test Condition: Vin=48V, Vout1=3.3V, lo1=15A.Vout2=1.8V, l02=15A
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Startup & Shutdown

Startup time

Tek Run — i ] | Trig? Tek Run [ i 1 | Trig?
] +
.......... 4 ]
ch3+Ch1sr+ : : : : lchz-chirrs
.......... $0.43ms 76.80ms
Low signal
X : . . ; . . i amplitude
ﬁ\ omiiete otk ok ook il CRIACH25 0+ E\ o Sonigm :_Ch3+ch2ff+
: : : i : : 1 77.79ms ; : : : 1 72.a3ms
i i . . . Low signhal
.......... amplitude
B 2
ChT_ 1.00V &ch2 T.00V &M20.0ms A Chi F 2.18V Ch1_1.00V_&ch2 1.00V &M20.0ms A Chl #  2.50 V]
EE_ 500V & 12 Feb 2009 [©OE_5.00V & 12 Feb 2009
0+ —120.000us 11:37:32 347 —120.000ps 11:33:44
Startup from Vin Startup from on/off
Ch1: Vo1, Ch2: Vo2, Ch3: Vin Ch1: Vo1, Ch2: Vo2, Ch3: on/off

Test Condition: Vin=48V, Vout1=3.3V, lo1=15A.Vout2=1.8V, lo2=15A

Shutdown
Tek Run ; i 1 | Trig?
: : : :
: chi Fall
: 92.96Ms
::::::f :f::::::_.: Ch1 Min
\ : : : 4 -260mv
chz Fall
\ : : : 1 s1.s0us
: : - - ; | chzmin
e : : : : : 1 —14omv
Ch1_1.00vV G&[85F 1.00V %M 2004s] A Ch1 % 780mv

2 Feb 2009
1:50:07

1
+¥ 0.00000s 1

Test Condition: Vin=48V, Vout1=3.3V, lo1=15A.Vout2=1.8V, lo2=15A
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Startup Sequence

Tek Run F it ] | Trig?
RUN b s RN |
. ; 3 ;
[ Ch1 Rise
41 7.876ms
___________ [
J{ 3.822ms
[ 22
Ch1 1.00V B 1.00V #WM10.0ms A Chl & 216V

12 Feb 2009
W+v 0.00000 s 09:53:45

Test condition: Vin=48V, Vout1=3.3V, lo1=15A.Vout2=1.8V, l02=15A

Ripple and Noise Waveform

Tek Stop E it ]
T P

Ch1 Pk-Pk
38.0mv

Ch1 RMS
11.2mv

Ch2 Pk-Pk
26.8mv

SO U S SRUE SR SRS SRS SR Ch2 RMS
6.60mV

20.0mVASCh2_ 20.0mV M 2.0018] A Chi 7 0.00 V)

12 Feb 2009
o+ —120.000n5s 09:36:17

CH1 3.3Vdc/15A output, CH2 1.8Vdc/15A output

Note: Ripple and noise at full load, 48 Vdc input, with a 10uF Tan cap and 1uF ceramic cap at the output, Ta=25
deg C.

Bel Fuse Inc. 206 Van Vorst Street, Jersey City, NJ 07302 ¢ Tel 201-432-0463 o Fax 201-432-9542 « www.belfuse.com



ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Transient Response Waveforms

Tek Stop f ¥ ! Tek Stop f iF ]
; W 7 7 ; ; 7 7 W
Ch1 Max Ch1 Max
28.0mv 112mv
Ch1l Min et g P SRR PR N . Ch1 Min
=-112mv X . . . . ] ] —28.0mv
Ch4 Rise i ; ; : 1 Ch4 Rise
31.43us ) : : : : : 1 =55
Low signal T No valid
X . x . . . amplitude X . . . . ; ] edge
@ d ] cnaran B i E ] chdran
———.5 32.39us
No valid X ! ! ! ! ;! 1 Low signal
T S S P edge e amplitude
100mV &) M 200us] A Chl \-26.0mV 100mMY "] M _200ls] A Chil J 54.0mV
Ch4_ 5.00 A O 12 Feb 2009 Ch4__5.00 A OR) 12 Feb 2009
I+~ 0.00000 s 09:32:43 i+~ 0.00000s 09:32:49
Vout=3.3 V 25%-50% Load Transients Vout=3.3 V 50%-25% Load Transients
Tek Stop f i ] Tek Stop [ i ]
: : : v e R e e
; ! ! ! M .

. . . . . u {1 €h2 Max . . . f . . 4+ Ch2 max
18.0mv W ; 76.0my

Ch2 Min Cch2 Min

—90.0mV . . . X : : —-30.0mv
1 Ch4 Rise * " " o : : Ch4 Rise
¥ 29.85us : : : L : : g
ool ow signal e No valid
. . . . . - {1 amplitude . . . . . . edge
B I ] cnaran @ ] charan
——5 32.58Us
No valid : : : - : : Low signal
edge . amplitude

T00mV A&JM_200u5] A_Ch2 \-38.0mV fZF_100mv &M 2000s] A ChZ 7 40.0mv

Chda 5.00A 8 R
43‘4*' 0.00000s as:ggsl?ogoog Chd_3.0049 U+ 0.00000 s (1352;;595?15009
Vout=1.8 V 25%-50% Load Transients Vout=1.8 V 50%-25% Load Transients

Note: Transient Response at Vin=48 V, di/dt=0.1A/uS, with external 10uF Tantalum Cap and 1uF Ceramic Cap,
Ta=25 deg C.
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Over Current Protection

To provide protection in a fault output overload condition, the module is equipped with internal current-limiting
circuitry and can endure current limiting for a few mili-seconds. If the overcurrent condition persists beyond a few
milliseconds, the module will shut down into hiccup mode and restart once every 400mS. The module operates
normally when the output current goes into specified range. The typical average output current is 0.15A during

hiccup.

Tek Stop | r — ——] Tek Stop | ; —— ]
L e s e, M A 120mv op A oSOmy
@ s3omv 1@ 95omv
A: 472ms i AT 466ms
@ 308ms 1@ —146ms
' I : : : chi1 Max . . . = : : : i ch1l Max
T 630mv 960mv
J( «
» ‘
T : 3 & : J ; Ch4 Max T mmimmamrmasosmmimmaetomen e fammmvimserioetenriverseremed | Chd Max
2 : 25.2 A & : : : S : : P 1 36.24A
i S00mv & MT00ms| A Ch1 & 450mV] il 500mv & M[100ms| A Chi + 320mv|
cha[ 10.0 A G 1 Mar 2010 cha[ 70.0 A &5 1 Mar 2010
14:54:54 15:06:02
Vo1=3.3V Vo2=1.8V
Tek stop | k i ] Tek Stop | [ 5 j
L L] > R R £ e T a0my == - A a0omy
@:  750mv 1 @: —-390mvy
Al 2.68ms R .. . .. . . [ A . - A LLo.i AT 1.00ms
@: 1.36ms ' @ 780ps

- B . . . Ch1l Max Ch1 Max
750mv L e 1.00v

N . o S FERP U : St R e sann B Y
[Ch1] Soomv &) ‘ M[2.00ms) EA\ ChiF ESZOmV| chl So0mv £l ] M1.00ms| EA\ chl - Eszomv\
Ch4| 10.0 AQ@ 1 Mar 2010 Ch4[ 10.0 AQﬂ 1 Mar 2010
i+~ [0.00000 § 14:58:26 W+~ [0.00000 s 15:04:32
Expansion of on time portion of Vo1 Expansion of on time portion of Vo2
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Over Voltage Protection

The output overvoltage protection consists of circuitry that monitors the voltage on the output terminals. If the
voltage on the output terminals exceeds the over voltage protection threshold, the module will shutdown into
latch off mode. The overvoltage latch can be reset by either cycling the input power or toggling the on/off signal
for one second at least.

] Tek Stop E f

Ik Stop | F —F i
R TR S SRS S Ta: 352V e O L A 179V
u @: 3.70V . . @: 1.79V
A 186us Ar 186us
@: —58.dus @: —58.4us

) . 1,.? ) : o : 1 Chi Max v . X : o Ch1 Max
: : o : ; 4.44 V . ¢ 264V

.................. » .
Ch IR M40.01s A Chi x  2.62 V| @il S00mv B ] M40.0us A Chi v 1.51V
Ch4[_10.0 A < 1 Mar 2010 Cha[ 10.0 A GH 1 Mar 2010
i+ [0.00000 5 15:31:16 1+~ [0.00000 5 15:25:36
Vo1=3.3V Vo2=1.8V

Over Temperature Protection

The OTP is achieved by thermistor R126 and the threshold is set at 110C in non-latch mode; the hottest
component Q1 reaches 125C with 100LFM air flow correspondingly. It will restart automatically when the
temperature falls down to 100C. The protecting point will be varied a little under different conditions (air flow,

ambient temperature, input voltage, load...).
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ISOLATED DC/DC CONVERTERS
48 Vdc Input 3.3 Vdc/15 A, 1.8 Vdc/15 A Dual Outputs
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Under Voltage Lockout

| -
|

Under-voltage Lockout

Input Current

— Voltage Falling

— — — \Voltage Rising

O T

N

-
V1 Input Voltage (V)

V1=30V
V2=33V
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Mechanical Outline
o Y
@ 1
=R .=
O —
SRS & i 2000 [50.80] LR
haamo [5842] —— 0 uﬁga‘ - 0150 [2.81] 0 o =
oo N o o o
oo W9 ] CE5E— g8
noEs” 56| W bdb 7 P4
e I . *
2l m 5 0 -
" [] [P Te| 2 — ¢
n] i} - Q f 4
=T ooge | [ * ,
o (Fol%o =% C 1o |

BOTTOM VIEW

0
@
S TOP VIEW
® ® N
D B o
oo UNIT: INCH [mm]
g g —
= ‘
7
f |l 0039 [0.99]
SIDE VIEW ALL.
7
6
_ . RECOMMENDED PAD LAYOUT A
oo T 5 9
Rown e
~2 = 2.38 [60.44] N 4
“n TS B U S
o o B 2,00 [50,80] a2 G E
N S Mmoo oo 8T
S 1 © | |~018 [469] o T2
‘ o N g (==}
o it 74?@%”@ BOTTOM VIEW
o | D'\ 7® ‘ b
o b | Pin Connections
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©  §——+©2 CUSTOMER PCB AQ—+—o~ . ‘ Function
2 ‘ TOP VIEW 5@ ?
n : Lo 3 46 } * 1 Vin (+)
| | 2 On/Off
- -~ 3 Vin (-)
0.047" [1.19] PLATED 7 Vo2 (+)
THROUGH HOLE
0.100” [2.54] MIN. 5 | RTN[Vo1 (-) and Vo2 (-)]
PAD SIZE BOTH SIDES A Trim 1 (+3.3V)
6 Trim 2 (+1.8V)
7 Vo1 (+)

Note:Vo1=3.3 V, Vo2=1.8 V.
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Revision History

Date Revision Changes Detail Approval

1. Update to Bel new datasheet version, add startup &shutdown,
2010-03-02 D OCP, OVP, OTP and so on; 2. Update output DC current limit Jack Fan
2010-03-24 E 1. Update isolated voltage; 2. Add operating temperature range; 3. Jack Fan

Update thermal derating curves

RoHS Compliance
Complies with the European Directive 2002/95/EC, calling for the elimination of lead and
other hazardous substances from electronic products.

2002/95/EC

©2010 Bel Fuse Inc. Specifications subject to change without notice. 032410
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